Reduced basal and ethanol stimulation of striatal extracellular dopamine concentrations in dopamine D2 receptor knockout mice.
The present study was undertaken to examine the role of the dopamine (DA) D2 receptor in the ethanol-evoked DA response in the ventral striatum. We performed microdialysis experiments using the D2 null mutant and wild-type controls and measured the effect of an intraperitoneal (i.p.) injection of either saline or ethanol (2 g/kg) on dialysate DA concentrations in the ventral striatum. Dialysate ethanol concentrations were also determined in the samples from the ventral striatum. In addition, the effects of quinpirole, a D2/D3 agonist, were examined in both the ventral and dorsal striatum. Basal dialysate concentrations of DA were significantly reduced in both the ventral and dorsal striatum of the D2 knockouts compared with wild-type controls. Ethanol administration significantly enhanced ventral striatal DA in both groups, but the increase in dialysate DA concentration was 3.5-fold higher in the wild-type controls. The time course of dialysate ethanol concentrations was similar in the two groups. Saline injection did not alter DA concentrations in either the ventral or dorsal striatum. However, quinpirole (0.3 mg/kg) administration significantly depressed striatal dialysate DA concentrations in the wild-type mice, but not in the D2 knockouts. The results suggest that the D2 receptor is necessary for normal development and regulation of striatal extracellular DA concentrations, but the mechanism for this alteration is unclear. In addition, the blunted ethanol-evoked DA response in the D2 knockouts may contribute, in part, to some of the behavioral deficits previously observed in response to ethanol.